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Low Clearance
Heights

When working with low
clearances restraint can be
more effective

WHAT DO YOU NEED TO KNOW?

Installed ‘
Systems/Anchors E—

W /s ihe sysiem certified?

W Am | using the equipment
correctly?

Where to attach

W Have you selected ihe
mast appropiiate
anchorage and safest
category for work?

¥ o

Working in MEWP's

W /s your PPE compatible with
the MEWP you are using?

* e

Vehicles Fi Y

Safety at height is just as

important whatever the * JL
application
~

e ==

Rescue Provision
If you fall off

B How long can you be
suspended, withou!
harmful side-effects?

W And how will they
getyou to safety?

Ladders and
Gantries

W Does your ladder
require any
additional safety
system?

B Do the walkways
include suitable
handrails?

\



Work Restraint

This category of work covers techniques that restrict the movement of the user
to prevent them approaching fall hazards. Careful assessment must be camiad
out first to identify all the relevant fall hazards. An effective technique will then
proicke an extrermely high lesal of safety.

Work Position

Technigques in this categary utilise equipment to suspend the user in their
work pasition . As the user 15 then suspended at hasght, canstul sstection of
the equipment and adequate training are essential in order to provide an
effective solutvon

Work positioning techniques generally requirg an additional safiety of ack-ug
system. This must alsa be selected usng the hisrarchy, but it i5 quite common
for fall arest technigues 1o be chasen

|

Fall Arrest

Fall arrest is the only category that actually allews a fall to take place, The fall
arrest system then reacts by armasting the fall in 2 contmlled mannar, Carafol
cansideration must be given o ensere that the system selected is suitabla for
use i the intended onentation and that there is adequate claarance haight
hiehoree thie user 1o prevent contact wath abstaclas during a fall

TAEPRA
CNS 75347

CNS14253?

T\

TAFREAL
CNS 7534

CNS14253
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B AR LS4 © R g BBl EEHENEEZERE

3.2

3.2.1

3.2.2

3.2.3

3.3

3.12.3

(CNS 14253-4)

HfEE 22 (Vertical Lifelines)

T H T RZE (Vertical Lifeline)
VB Rk AMESCETIF MRS - AR MR -

kA MEEE HZE 2R (Permanent vertical lifeline)
i HZE 2 RPR (Temporary vertical lifeline)

HEE RS

—rEACE G TSR E A AN E YRR B e E 2%,
B NEE) > BN 2 RN FAI ] DIH Bl e E EHUENE B LS
B2 E

ENBZ 2% (personal fall-arrest system)
IR R R R SAH SRR - BB TS 2 2 B e\ » B HAE G
—ER P B G e S E G ] LSS T S R T 2 DR

5 (ENFSEE G ] LUB DHE R T2 22 Rl [ s b e ARG o £ 2 o AT B
HADESEY) - M PRiFEE S AN B — T & 2 B g S Re LU (1 R0% -
11



B AR L4 © s g BBl EEYENEEZERE

4.5.2

4.5.3.4

4.5.3.5

4.12.2

(CNS14253-4)

T HEZERRIMEREE

il 2%
e B ER R i A S =AM i N BRI Ry8 mm -

HRHER 2 BRRRE ~ KT ~ AORIAIEC - BREGEEE Ot ) RST/BRTT ~ EIRAE
HERRHLE - DURHIREE KT 2 B e R F g e S p e . i 2\ e
PO IR G TR 2R E2E A BT EIR Y 22 -

MR 7 KRR E T IEE ~ drsa B BRI I T DU R 526 o WS EEBEIR R E
Jit

I ERARE TalBaly - JEEE LU N IR
() BEETMEEPNENEEZENRIAG A~ T4 F k56 kN-

(b) EIEEFEEHIESK AN T HZSNRZ 2805 (Bisk) 2% bk
HDRE#E1.5 m o
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— A EE S ISR IGFT?
CNS14253-4(FH 3k i b 5 B B2 £8 fif 2 % 2+ %)

a. AAMEE L EEE b. s EEEZEER
PR RSEIEA G HE23em PR R IE A 5100cm
B % EOE 1 8 4H 1.5m B2 R ERHE A B E2m
EN 353-1 BEEIEHE i 1m EN 353-2 B2 REgE 1 H53m

13



— A Z 2= EZEERNIEREH?

XSPlatforms'

> 24 1t.

T
Q

Fixed ladders over 24 feet tall need to be equipped with fall protection, like a vertical

OSHA final rule(1910 Subpart D)

The new “Walking-Working Surfaces and Personal
Fall Protection Systems Final Rule” / OSHA
Regulations, released in November 2016,

----These updated regulations give specific rules with
respect to fixed ladders over 24'. Ladders must be
equipped with personal fall protection systems while
simultaneously phasing out ladder cages.

14

lifefine syztem. The use of cages and wells on fied ladders is being prohibited.
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. RIAfESE
2.1 BHEEL vs /KRR
2.2 T/FPRA vs $38
2.3 BRI Z B T (ReE 250




2.1 3m[EE vs /KRR
2.1.1
2.1.2 KPR
2.1.3 THFHEERE AT SE

17



2.1.1 (7% 2 £ 2300k g ?50001bs ?1200kg?)
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2.1.2 KL R (B EEH L A5
2.1.2.1 FHEH

2.1.2.2 EHRIEEH

o« R HNEEN

o REREH

o TIEENR +RfEEE



2.1.3 FEPGBEERYEEEE
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2.1.3 FEEERR)  RUE
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2.2 TAEFRH] vs f8Ex

2.2.1 TAERRHI
2.2.1.1 522[EH](Total Restraint)

2.2.1.2 B fiT(Restraint Technique) (CNS 7534)
2.2.1.3 s8R vs IRl
2.2.2 185%
2.2.2.1 4EEEZ (CNS 14253-2)
2.2.2.2 HEal4ER4E 2 (CNS 14253-3)




2.2.1 TAERRH
2.2.1.1 522[Ef|(Total Restraint)

Work Restraint Anchor Layout

LIFT SHAFT (FALL HAZARD)

Engineer standing upright showing
lanyard taut

Engineer kneeling down next to hoistway opening with lanyard taut

29



2.2.1.2 (Restraint Technique)

(CNS 7534)




2.2.1.3 S5EERH] vs PRAHIFAM

‘E—

Restraint system with adjustable lanyard

VS

ﬁﬁﬂ

Restraint system with fixed lanyard

31



2.2.2 jaB%
% AR BonE B

AR HEE(MAL) VS fe KB JJE (MAF)

B A HBE Sk (MAL):
EN 795:2012
DA100KgHE LIS, » 488 411 B 8 S AT 1 2K RTAE IS, B, OKNEEAE Ml
ANSI Z2359.1-2007
SRR A ET22.2 KN (5000 Ibs)
A F73 (MAF)
EN 795:2012
DL100KgHTE LIS, - A SRR R AT AT R A AAKN
ANSI Z2359.1-2007
PL100KgHTE LIS, - A SRR R AT A TR R A AASKN

32



2.2.2 18R

B ER B B

Anchor point > 12ky :
 BOCRo-........... o &

measures MAF

7. lest weight

{ 6kN

i Load cell that

Load cell that
measures MAL

RoRc 2 PRIV EK - (B A e B s (i A& S AR

33



2.2.2 18R

{E A RE E R ESHYR

Without PEA With PEA
-Fall distance [;1‘ ft) I;nrne n;impaet [_I:N] _Fnrue n_f imp;nt_[k;.ll_
0.5/17 6.0 1.0
1.0/3.3 12.0 19
15/4.1 18.0 29
20/66 240 38

fHZEN 795:20121/100kg iy EE &= HZ : by XSPlatforms

{5 EEER - (EHEAREE R EsHE R (Eia Bk S AGHIET S 7 284%

34



2 2 2 B Without PEA With PEA
"= jl%i Fall distance (m / ft)} Force of impact (kN) Force of impact (kN)

05/17 6.0 1.0
& N\ BE BB UTEFHY SR 10/33 120 s
16/4.1 18.0 29
20/68 240 38

; Impact of 8 rugby

Waight of a giraffe LRl iy playor tackling

(1225 kg / 2700 Ibs) 10m/331t a8 45 kg (100 1hbs)
practice bag

Waight of a Wight of a large
hippopothamus 16m f 411t vending machina
(1800 kp /3000 Ibs) (300 kg / 6B0 ibs)

Waight of R Waight of a horsa

10 grand pianos e st
(2500 kg / 5500 Ths) AN 20m /6.6 ft (400 kg )

35



2.2.2 akx
2.2.2.1 GEETECZ (CNS 14253-2)

B &% iRk (FF)

HEREREREER L7 FF=BRRE - HiEREEE R B R AR
HERERREER L7 FF=RRRE | HiEREEE R B R AR
HERERREHERFE FF=ERRE

Distance from anchor point
to attachment point

f_ el
I T

Length of lanyard

ATE H HE TR R

36



2.2.2.1 Z TS (CNS 14253-2)

B s FR R EE s [E]E 1. 2m

H IR = 0.8m (2m(BEZEEE) — 1.2m) X o I 08 m (25 1t free fall distance
IR R =0.8m (EESEEREME) Y
ZerrdE = 0.3m ——— el
Z4:4EEE = 0.6m “.
B/ EZEEE=0.8m+ 0.8m + 0.3m + 0.6m = 2.5m

I 0,8 m (2,5 ft) deceleration distance
) §

0,3m (1 ft) Harness stretch

| I 0,6 m (2 ft) Safety factor

s B R AE R B FE RS L 7

37



2.2.2.1 ZEEZ(CNS )

A
A B BB TR S (G0 - 55 ) )
[ —— | —
H % FEEE = 2m
B R PR = 1.2m

A HE = 0.3m ‘
Egeoyiastid = 0.6m

B EZEEE=2m+1.2m+ 0.3m + 0.6m =4.1m

2,0 m (6,5 ft) Free fall disctance

1.2 m (2,5 ft) deceleration distance

; 0,3 m (1 ft) Harness stretch

0,6 m (2 ft) Safety factor

[ R SR R R

38



2.2.2.1 EE%2(CNS 14253-2)

{Beantes B R Al A i B (55— 1) 5\,
. -‘-‘--i : =I

3.5 m(10,4 ft) Free fall disctance

H EHER S EERE = 3.5m (B2 R +pbERL i B B RAH] EE)

/@ZEEEE%E = 175m (%:ﬂéﬁfij%‘é%@ﬁﬁ ) [ 1.75 m (2.5 ft) deceleration distance
%é%&h% = 03m Y I 0,3 m (1 ft) Harness stretch
ZepEE = 0.6m “
ﬁ{/\}‘ﬁ_%t’/%‘/ﬁrz 35m+1.75m+ 0.3m + 0.6m = 6.15m I 0,6 m (2 1) Safety factor

S [ R AR FR R R e RE S

39



2.2.2 Haks

2.2.2.2 (CNS 14253-3)
a. GE BRI 15KN
b. BR&EEJ)/NR6KN
c. BEEREL/\R2.5M/ISEC
d.

40



2.2.2 k%
2.2.2.2 HEfj[o]4ERe4E 2R (CNS 14253-3)
o5 L i AR st AR AEE — 8\ —1%

B ERRE e LY - BHEE - ARDI EREGERE SRR E 2 HEER -
FRZEME - BT T284HF ~ TAEGAT - BRI RS SR sUER i E)
 EERATT S BRI — U A =M 2 s BT 2 fe 5 R 2R (?)

Fall Arrest Blocks - Horizontal

B : mm

Pendulum Effect

» Edge effects

Fall Distance?

Shock Load?

300

600

* No EN test

+ Alternatives? (8) BRI RN B (b) SAERFEI IS (18 P U E

41



2.2.2 k%
2.2.2.2 HEjE4Eked 2= (CNS 14253-3)

100kghb tEhRES B siE

D-E-
F fih

AR

Jashet HERH 0 R k| = HiRsE
(M) (kN) | (m)
A #E 10 HEeErEm 5.21 1 SR
B T 6 Fiixaa | 2.12 1.85 EE TN
C (rlE 9 e 5 3.6 13 dE FLIR
D *=H 10 iy Rt 2.93 1.65 SR ZL - AHEYE
E beRE 20 HE L 4.6 1.95 HEEES ﬁ%%%fﬁ ‘
HH T S R 1
F P 10 5 277 1.75 SRR - BRI
G SR 25 sl 5.69 1.55 HEELIR
H K 12 PG 4.03 1.45 ISR
I % 10 A5 50 4.12 1.1 HEHLIR
J R 10 HEET S 3.38 1.5 LR
K mgHEZE | 20 g | 4.93 1.85 TSR
L aalE | 15 HET s 5.08 L1 LR
R 404 | 1495

Ik

2T

B 1S AT T e

42




2.2.2 k%
2.2.2.2 HEfj[o]4ERe4E 2R (CNS 14253-3)
L e s B A\ +—1F&

HR SRR E ZE Y - BHE - ARDIERSGERE SRR E Z EHEER -
EIRZER] ~ EIASOE TAEST ~ TAEGTr « BOERIERE SRR E)
 JERATT aBIFEE - = A =R 2 e B U 2 e U E5(?)

RRIEE™ 2 v i v ) a]fjjik £ 257 AR EEEE

43



2.2 T1EPRH ] vs $88%

55 LA s S8 — 8\ —1&

BN e Y - R - AR EREGERFMRERE Z FEHEER -
SRz ~ EIREH T REATF « TIFGRITF - ERE - B SR B2

 JERFIRERFRERE U A =MEZ FE AL L i Rt 7% a?)

Retractable fall arrester
or rope grab?

(a3 &2 ?RA] LUSERE

44



2.3 BB SRR IRGE S

=
lll’

S B (FF)?
B BHHE| BEITE/E  Fall factor = Heghiesthefal

Length of the rope

+72m

+Tm

FF 0 FF 1 FF 2



BB S REE 2T

] 1: BZIEE2m [ BRIEEERE Om

0 meters (0 ft) fall height
2 meters (6,5 ft) of rope

= Fall factor 0

P 2 BRERSE2m [ Bk EEEE 2m

2 meters (6,5 ft) fall height
2 meters (6,5 ft) of rope

= Fall factor 1

B 3 BREKE2m [ B EERE 4m

4 meters (13 f!} fﬂH henght
2 meters (6,5 ft) of rope = Fall factor 2



2.3 BB AR R IRE 20

ST (U
FESETEP) T 5 1E SRy
R B BB R

s 231
SURE R MR B = RE Y S LRGSR

R BRI ENREER
@ 55— HU(ETERERE < 1.8m)

@ 55 AI(%E75rERE > 1.8m)

LESEEN ¢
AEETRPAZKPBREZR Ry i ] SRR i R (o
1. iR s A

2. [RAFIBI(TAEEALR) + FEE

47



= RfkEt=

¥ o —

L O T

], I N P

48



= BEET=
% el&E(Suspension Trauma)

REY HIRERR T 1R?

HARNESS SUSPENSION TRAUMA

BODY MALFUNCTIONS AFTER A FALL ARREST

Brains

* (xygen deprivation of the brain ’
may lead to fainting and eventual death.

Heart:

¢ [Drop in blood return to the heart. (( ‘

* (xygen supply to the brain and i

other vital organs iz reduced.

Legs:
* Femoral veins compressed by
hameas lag atraps.

* Skeletal muscle pumps in legs
are less active or completely inactive.
* Thiz causes blood to pool in
the victim's legs.
h
49
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OREEE

Rescue without

using the rope

cutting technique
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=. Rt
1. R FRPREERT
2. 5% (Self Rescue)
3. Reix

ik 111 P
Suspension Loop

2BEH 2
Suspension Loop
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=. RokstE
3. it
3.1
3.2 HUFEN
3.2.1
3.2.2
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